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1 Description Of The Inv ntion 

2 [01] Field of the Invention 

3 [02] The present invention relates generally to load balanced production and more 

4 specifically it relates to a methodology to optimize output speed and replenishment for 

5 improving the economics and performance characteristics for fulfillment devices. 

6 [03] Description of the Prior Art 

7 [04] It can be appreciated that load balanced production have been in use for years. 

8 Typically, load balanced production are comprised of digital photography idosks, or 

9 other products that utilize manufacturing equipment that contain non-refillable 

10 consumables. 

11 [05] The main problem with conventional load balanced production are when 

12 deployed in a self service environment the consumables are difficult to maintain. Unlike 

13 a coke machine, where consumables can be "topped off," the systems must be 

14 maintained on a timely fashion to keep the systems operational. Changing the 

15 consumables before they are exhausted increases the operating costs of the unit. Not 

16 changing the consumables before they are exhausted means that the system will 

17 always reach a state where it Is not usable by a consumer (by being out of 

18 consumables to produce the desire product). Another problem with conventtonal load 

19 balanced production are that if a second output device is added to the system and the 

20 second output device is used after the first output device is exhausted of consumables, 

21 which allows a maintenance visit to take place without v^te of consumables, you lose 

22 the production speed advantages of having two units. Another problem with 

23 conventional load balanced production are if you alternate two or more output devices 
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1 to increase output production you will still have situations where consumable material 

2 must be replaced before it is exhausted, or you will have situations where the system is 

3 unusable. 

4 [06] While these devices may be suitable for the particular purpose to which they 

5 address, they are not as suitable for improving the economics and performance 

6 characteristics for fulfillment devices such as photography kiosks. The main problem 

7 with conventional load balanced production are when deptoyed in a self service 

8 environment the consumables are difficult to maintain. Unlike a coke machine, where 

9 consumables can be "topped off," the systems must be maintained on a timely fashion 

10 to keep the systems operational. Changing the consumables before they are exhausted 

11 increases the operating costs of the unit. Not changing the consumables before they 

12 are exhausted means that the system will always reach a state where it is not usable by 

13 a consumer (by being out of consumables to produce the desire product). Another 

14 problem is that if a second output device is added to the system and the second output 

1 5 device is used after the first output device is exhausted of consumables, which allows a 

16 maintenance visit to take place without waste of consumables, you tose the production 

17 speed advantages of having two units. Also, another problem is if you alternate two or 

18 more output devices to increase output production you vnll still have situations where 

19 consumable material must be replaced before it is exhausted, or you will have 

20 situations where the system is unusable. 

21 [07] In these respects, the methodology to optimize ou^ut speed and replenishment 

22 according to the present invention substantially departs from the conventtonal concepts 

23 and designs of the prior art, and in so doing provides an apparatus primarily developed 
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1 for the purpose of improving the economics and performance characteristics for 

2 fulfillment devices. 

3 [08] Summary Of The Invention 

4 [09] In view of the foregoing disadvantages inherent in the known types of load 

5 balanced production now present in the prior art, the present invention provides a new 

6 methodology to optimize output speed and replenishment construction wherein the 

7 same can be utilized for improving the economics and performance characteristics for 

8 fulfillment devices. 

9 [10] The general purpose of the present invention, which will be described 

10 subsequently in greater detail, is to provide a new methodology to optimize output 

11 speed and replenishment that has many of the advantages of the load balanced 

12 production mentioned heretofore and many novel features that result in a new 

13 methodology to optimize output speed and replenishment which is not anticipated, 

14 rendered obvious, suggested, or even implied by any of the prior art load balanced 

1 5 production, either alone or in any combination thereof. 

16 [11] To attain this, the present invention generally comprises a system that utilizes 

17 the individual characteristics of a given output device to optimize the time between 

18 service visits to replenish consumables and to provide increased production by utilizing 

19 both devices when possible. The strategy is to have output devices produce at a ratio to 

20 each other to maximize production capabilities when both devices have media and to 

21 ensure that a device has sufficient media to maintain system operation when one 

22 device is exhausted of media and awaiting sen/ice. Assuming two devices have the 

23 same storage capacity, a second device will produce a disproportionate amount of 
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1 production compared to a first device until it reaches 2 to 1 ratio of remaining 

2 consumables with a first device. The initial ratio is achieved when the amount of 

3 consumables in the first device, minus the second device equals half of the amount of 

4 consumable material available when each device is full. Once a 2 to 1 ratio has been 

5 achieved the ratio will be maintained through alternating production. When the second 

6 device is exhausted of consumables the first device will produce all fulfilled items. 

7 When the second device is maintained (refilled) it will produce output at a 

8 disproportionate amount to the first device until a 2 to 1 ratio is regains (device 2 will 

9 now have 2 times the media of device one) The ratio is regained when the amount of 

10 consumables in the second device, minus the first device equals half of the amount of 

1 1 consumable material available when an individual device is full. This workflow continues 

12 in an alternating fashion. 

13 [12] There has thus been outlined, rather broadly, the more important features of the 

1 4 invention in order that the detailed description thereof may be better unde^ood. and in 

15 order that the present contribution to tiie art may be better appreciated. There are 

1 6 additional features of the invention that will be described hereinafter. 

17 [13] In this respect, before explaining at least one embodiment of the invention in 

18 detail. It is to be understood that the invention Is not limited in its application to tiie 

19 details of construction and to the arrangements of the components set forth in the 

20 following description or illustrated in the drawings. The invention is capable of other 

21 embodiments and of being practiced and canied out in various ways. Also, it is to be 

22 understood that ttie phraseology and terminology employed herein are for the purpose 

23 of the description and should not be regarded as limiting. 
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1 [1 4] A primary object of the present invention is to provide a methodology to optimize 

2 output speed and replenishment that will overcome the shortcomings of the prior art 

3 devices. 

4 [1 5] An object of the present invention is to provide a methodology to optimize output 

5 speed and replenishment for improving the economics and performance characteristics 

6 for fulfillment devices. 

7 [16] Another object is to provide a methodology to optimize output speed and 

8 replenishment that that is economically sen/iced and allows for unattended operation. 

9 [17] Another object is to provide a methodology to optimize output speed and 

10 replenishment that utilizes two or more output devices in a fashion that optimizes 

1 1 production capability while preserving the sen^ice advantages. 

12 [18] Other objects and advantages of the present Invention will become obvious to 

13 the reader and it is intended that these objects and advantages are within the scope of 

14 the present invention. 

15 [19] To the accomplishment of the above and related objects, this invention may be 

16 embodied in the fomi illustrated in the accompanying drawings, attention being called to 

17 the fact, however, that the drawings are illustrative only, and that changes may be 

1 8 made in the specific constmction illustrated. 

19 [201 This disclosure illustrates a meth(Klology to optimize output speed and 

20 replenishment, which comprises a system that utilizes the individual characteristics of a 

21 given output device to optimize the time between service visits to replenish 

22 consumables and to provide increased production by utilizing bo\h devices when 

23 possible. The strategy is to have output devices produce at a ratio to each other to 
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1 maximize production capabilities when both devices have media and to ensure that a 

2 device has sufficient media to maintain system operation when one device is exhausted 

3 of media and awaiting sen^ice. Assuming two devices have the same storage capacity, 

4 a second device will produce a disproportionate amount of production compared to a 

5 first device until it reaches 2 to 1 ratio of remaining consumables with a first device. The 

6 initial ratio is achieved when the amount of consumables in the first device, minus the 

7 second device equals half of the amount of consumable material available when each 

8 device is full. Once a 2 to 1 ratio has been achieved the ratio will be maintained through 

9 altemating production. When ttie second device is exhausted of consumables the first 

10 device will produce all fulfilled items. When the second device is maintained (refilled) it 

1 1 will produce output at a disproportionate amount to the first device until a 2 to 1 ratio is 

12 regains (device 2 will now have 2 times the media of device one) The ratio is regained 

13 when the amount of consumables in the second device, minus the first device equals 

14 half of the amount of consumable material available when an individual device is full. 

1 5 This workflow continues in an altemating fashion. 

16 [21] The strategy is to have output devices produce at a ratio to each ottier to 

17 maximize production capabilities when both devices have media and to ensure that a 

1 8 device has sufficient media to maintain system operation when one device is exhausted 

1 9 of media and awaiting service. 

20 [22] Assuming two devices have the same storage capacity, a second device will 

21 produce a disproportionate amount of production compared to a first device until it 

22 reaches 2 to 1 ratio of remaining consumables with a first device. The Initial ratio is 
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1 achieved when the of consumables in the first device, minus the second device equals 

2 half of the amount of consumable material available when each device Is full. 

3 [23] Once a 2 to 1 ratio has been achieved the ratio will be maintained through 

4 alternating production. 

5 [24] When the second device is exhausted of consumables the first device will 

6 produce all fulfilled Items. 

7 [25] When the second device is maintained (refilled) it will produce output at a 

8 disproportionate amount to the first device until a 2 to 1 ratio Is regained (device 2 will 

9 now have 2 times the media of device one) The ratio is regained when the amount of 

10 consumables in the second device, minus tiie first device equals half of the amount of 

1 1 consumable material available when an individual device is full. 

1 2 [26] This wortdlow continues in an alternating fashion. 

13 [27] As to a discussion of ttie manner of usage and operation of tiie present 

14 Invention, the same should be apparent from the above description. Accordingly, no 

1 5 further discussion relating to the manner of usage and operation will be provided. 

16 [28] With respect to the above description ttien, It is to be realized that the optimum 

17 dimensional relationships for the parts of the invention, to include variations In size, 

18 materials, shape, form, function and manner of operation, assembly and use, are 

19 deemed readily apparent and obvious to one skilled in the art, and all equivalent 

20 relationships to tiiose illustrated in tiie drawings and described in tiie specification are 

21 Intended to be encompassed by the present invention. 

22 [29] Therefore, the foregoing is considered as illustrative only of the principles of the 

23 invention. Further, since numerous modifications and changes will readily occur to 
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1 those skilled in the art, it is not desired to limit the invention to the exact construction 

2 and operation shown and described, and accordingly, all suitable modifications and 

3 equivalents may be resorted to, falling within the scope of the invention. 

4 [30] Abstract Of The Disclosure 

5 [31] A system to optimize output speed and replenishment for improving the 

6 economics and perfomnance characteristics for fulfillment devices. The inventive device 

7 includes a system that utilizes the individual characteristics of a given output device to 

8 optimize the time between service visits to replenish consumables and to provide 

9 increased production by utilizing both devices when possible. The strategy is to have 

10 output devices produce at a ratio to each other to maximize production capabilities 

11 when both devices have media and to ensure that a device has sufficient media to 

12 maintain system operation when one device is exhausted of media and awaiting 

13 sen^ice. Assuming two devices have the same storage capacity, a second device will 

14 produce a disproportionate amount of production compared to a first device until it 

15 reaches 2 to 1 ratio of remaining consumables with a first device. The initial ratio is 

16 achieved when the amount of consumables in the first device, minus the second device 

1 7 equals half of the amount of consumable material available when each device is full. 

18 Once a 2 to 1 ratio has been achieved the ratio will be maintained through alternating 

1 9 production. When the second device is exhausted of consumables the first device will 

20 produce all fulfilled items. When the second device is maintained (refilled) it will 

21 produce output at a disproportionate amount to the first device until a 2 to 1 ratio is 

22 regained (device 2 will now have 2 times the media of device one) The ratio is regained 

23 when the amount of consumables in the second device, minus the first device equals 
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1 half of the amount of consumable material available when an individual device is full. 

2 This workflow continues in an alternating fashion. 
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1 Claims 

2 [32] We claim the following invention: 

3 1 . The invention as described and Illustrated in this disclosure. 

4 2. A system to optimize output speed and replenishment for improving the 

5 economics and performance characteristics for fulfillment devices. The inventive device 

6 Includes a system that utilizes the indiwiual characteristics of a given output device to 

7 optimize the time between service visits to replenish consumables and to provide 

8 increased production by utilizing both devices when possible. The strategy is to have 

9 output devices produce at a ratio to each other to maximize production capabilities 

10 when both devices have media and to ensure that a device has sufficient media to 

11 maintain system operation when one device is exhausted of media and awaiting 

12 service. Assuming two devices have tiie same storage capacity, a second device will 

13 produce a disproportionate amount of production compared to a first device until it 

14 reaches 2 to 1 ratio of remaining consumables with a first device. The initial ratio Is 

1 5 achieved when the amount of consumables in the first device, minus the second device 

16 equals half of the amount of consumable material available when each device is full. 

17 Once a 2 to 1 ratio has been achieved the ratio will be maintained through alternating 

18 production. When the second device is exhausted of consumables the first device will 

19 produce all fulfilled items. When the second device is maintained (refilled) it will 

20 produce output at a disproportionate amount to tine first device until a 2 to 1 ratio is 

21 regained (device 2 will now have 2 times the media of device one) The ratio is regained 

22 when the amount of consumables in the second device, minus the first device equals 
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half of the amount of consumable material available when an Individual device is full. 
This workflow continues in an altemating fashion. 
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